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increased cammas and would be committed to make similar additional cost savinls in every

future year. Returning eaminls from cost reductions would be exactly what occurs under

traditional cost-plus relulation with regulatory lal and would constitute a failure to reward

efficiency improvements that the Commission sought to encourale with price caps.

Moreover, it would be Wholly incorrect to incorporate a one-time cost reduction into a.lool

term productivity offset by effectively assuming that thecosl reduction would continue to

take place in every year.

B. Comparison of X radon from TFP and mstoriCal. Revenue Methods

Para,raph 83 deals with the mathematical relationship between a TFP-based

X factor and one based on the Historical Revenue Method. Because of the distortions .

introduced from using accounting data (including accounting measures of depreciatioD,

sWJk costs, authorized cost of capital, c;cflation. of interstate earnings, etc.), there is

no precise mathematical relationship. The use of accounting data in place of the

correct economic data (which is used in a proper TFP study) introduces an "apples to

orangcs" feature into any attcmpt to compare the methods rigorously.

If, hypothetically, the Historical Revenue Method were used with ~C01lDmic cost

measures, there could be a direct comparison. By definition, TFP accounts for all costs,

includin& the cost of capital. Therefore, on average over sufficiently long time periods,

revenues would just equal costs and there would be no economic: pro.fit (i.e., the firm.would

eam its cost of capital). Therefore, given a c:orrect measure of thc ~conomic (not

accountin&) cost of capital, an earnings-based method could conceivably produce a backward-
~ .

lookinl measure of productivity achievement equivalent to that produced by the TFP-based
, " .

method. However, to date, no party has proposed using such a version of the Historic:al

Revenue Method.

There are several qualifie:ations to this statement of equiv8.1ence. Pirst, the

Historical Revenue Method measures a deviation from an established productivity target and
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actual results. So unlike an ordinary TFP-bascd calculation of X, this method cannot stand

on its own, and it is only useful when a TFP-based measure of the productivity target is

already available. Second, when added to the target. the results of the Historical Revenue

Method measure the difference between the output price growth of the industry and US

output price growth (GDP-PI); they do not measure TFP growth directly. The relationship

between the output price growth differential and telecommunications industry TFP is the

following:

TFP. == X'" - GDP-PI + Wi-

That is, industry prcx1uctivity growth (TFP.) consists of the sum of

(i) the difference between the result of the Historical Revenue Method (Jf!BI") and

cc:onomy-wide output price inflation (GDP-Pl) and

(ii) the level of the input price inflation rate (w.> of the telecommunications industry.

Third, in orde.r for this equivalence to hold, all of the problems of using accounting data to

represent economic concepts for a subset of the firm's services would have to be overcome,

including measuring economic depreciation, valuation of sunk costs, measuring the cost of

capital, and the inability to measure profits meaningfully for interstate services in the

presence of common costs. Finally, the above hypothetical implementation of the Historical

Revenue Method is applied to the finn as a whole. AT&T's application of this method to a

subset of LEe services (interstate carrier access) is invalid for the same reasons that

productivity studies for a subset of the fll1ll's services are generally invalid. Because these

requirements for equivalence are not satisfied for telecommunications firms, the Historical.

Revenue Method will yield biased estimates of TFP growth for such firms and should not be

used to set a productivity talJet in a price cap plan.
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V. THE HISTORICAL PRICE METHOD IS THE DUAL OF THE TFP METHOD

While the economic theory of duality shows that productivity can be calculated

from either the differential rates of growth of input and output quantities or prices, there are

practical differences in the calculations which favor using quantity indices to measure

changes in TFP. The FFN explores this relationship (at 1s 84-86) between the historical price

method and the TFP method for determining a productivity offset in the annual price

adjustment formula for a price-Qp-rcguJated fmn. In economic theory, TFP growth and the

change in unit costs can be measured using the same set of basic assumptions and the

relationship between input and output quantities or input and output prices. In his classic

exposition of the theory of total factor productivity measurement, D.W. Jorgenson belins

with the identity that the value of output is equal to the value of input (equation (1». He then

differentiates this identity with respect to time to derive the change in TFP as the difference

between Divisia quantity indexes of outputs and inputs. In a footnote, he observes that

Any index of total factor productivity may be computed either from quantity
indexes of total output and total input or from the corresponding price indexes.
The whole analysis that follows could be carried out in an entirely equivalent
way, using price indexes instead of quantity indexes.40

In particular, measurement of the change in TFP by either the price or quantity method

requires the assumption that the value of input equal the value of output in each period-or at

least that the data be adjusted so that this identity holds approximately in the historical

period.41

TbeIe basic facts from the economic theory of duality have several practical

COIIteqUN'Ct'3. Fint, the apparent ability of the historical price method to produce a

productivity off.,or a measure of productivity growth for an individutU servic~-or for

~ D.W. Jor....-- "ne EmhoclilDMt HypocMlil." nr."}olll'Ml 0/PoUlical Economy. Vol. LXXIV,
Pobrualy 1966 at 2-3.

'I 11aia dip aD dac ~8CIDt equality of revenue aDd COlt ov. tilDe __ iDtuitive .... If.
lina .... to ..."..g~ ratIMr cbIa Ioww prioef to reIIIcc produccivity p:rwtIa. abe pri4»
modaad~ to thai data~ .,_i..... true produc&ivity 1fOWIb. Recall cba& &be PdDtnap-UnIIky
study~.... pricoI to halcI caraiDp CODICanr. n. CJuUteaMl study accomplisha dUa by lilia, aD.

i""""""c IIIIMIUN of the cost of C8pital.
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interstate carrier access services as a group-is illusory. When output price data are adjusted

to keep earnings constant across thehiscorical period, accounting costs 'must be assigned to

individual services.q That assignment is no different-in principle-from the measurement...
of interstate access TFP growth from Part 36 and Part 69 cost and revenue data, which is

acknoWledged to be inappropriate., Second, while duality implies that TFP growth measured

by quantities and prices will be the same, it does not suggest that failure of any of the

assumptions of the method will have the same effect on the two TFP growth measures.

For example, suppose economic earnings vary from ye:M to year durina the

historical period. TFP growth measured by quantities could differ markedly from TFP

growth measured by prices. If prices are adjusted in each period to keep measured economic

eamings constant, errors in the adjustment would affect TFP as measured by prices more

than TFP as measured by quantities. Using the historical price method; TPP growth is

calculated from cMnges in prices (Le., the difference between the rates of growth of input

and output prices). Using the' quantity method, prices enter the TFP growth calculation only

(i) as part of the revenue and expenditure weichts used to calculate agregate quantity
indices of outputs and inputs; and

(ii) as lewis rather than annual chances.

Thus errors in measuring input or output prices (or adjusting output prices to keep accountinl

carDinlS constant) have a larger effect on TFP growth as measured by pricera.thcr than

quandty. Pouibly for these reasons, it is instructive to note that, without exception, entpiric:al.

studies of productivity growth use quantity indices rather than pri~ ,in~ices.63

1'biId, the practical decision whether to base historical "measurements on quantities

or prices must tab into account the use to which the measurement will be put. In the present

C Tbua wMD HERA..P~UrtltIkycalcua.ted X usia,~ billOrica1 price metbod ill CC
DocUt No. 87-313, tbey a.:ljuted priceI co bold OUftinp coutIDt, aad tbIc adj-..' required the calcw.Daa.
01 rbe tDra1 coec of iJI...... swirdled acceu seI\IiceL T'be c:a1culation therefore erroooaudy ...... portiCID of
eM bod c;o8&s of the LECa to intencate switched accese serviCM and pre.s&ed arbitrary and iDconect esti......
ofTFP. .

G See. for example. D. Jot...... F. 00110, IDCl B. PnullllDi. ProtJ"crivil'y GIld U.S. Eccmomu:
GrowfIa, CambricIae: Harvanl University Prell. 1987, ac 4 anclI51-1S9.
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exc.raSC, the reaults will be wed essentially to forcca.st future values of prod~vitygrowth

to determine a reasonable target productivity growth for the price--cap regulated LEes. Since

productivity growth-relative to U.S. average productivity growth-is lhe ultimate source of

real price reductions in any market. it is preferable to study productivity growth directly,

rather than indirectly through the price changes that follow from productivity growth. In

particular, possible differences between the historical period and the future will be easier to

quantify directly in terms of productivity growth than indirectly in terms of output price

growth."

Finally, the duality of price and output-based measures of productivity powth can

be used as to check results. As discussed above, we cannot use duality to reconcile the

historical price calculations for interstate switched access services with the quantity-based

p%Oduetivity measures calc:u.lated by Christensen: the latter applies to all the firm'5 services
I

and would be comparable only to a price-based productivity study performed on all of the

firm's services.

It is suaightforward to compare a price-based measure of the achi~ X.~or the

telecommuni~s industry with the historical X calculated by Christensen. Indeed, the

Commission Staff has already performed such a comparison: the Spavins-Lande studies filed

in CC Docket No. 87-313 are long run measures of the X achieved by the

telecommunications industr'y.45 As updated through 1993 in the NERA Reply Comments,

the lonl run (1929-1993) proc1uctivity offset calculated from telecommunications industry

price data averqcd about 2.1 percent, unchanled from the Spavins-Lande finding for the

1929-1987 period. Applying the method to the post-divestiture period, we fll1d that the

Spavins-Lande historical price-based value ot'X for the period examined in the Christensen

diRct studies (1984-1993) is 2..4 percent which corresponds reasonably closely with the value

of X proposed by Dr. Christensen which uses the long run input price differential ofO~ This

.. 1"'bia cIift'en:Deo iI parliQuIady rolPue wbea priQM WeN replMed di....tly betwe.- .... hiIIDrkal
period. ad dae future. Mudl of tM work ill die ori.inallCUdioa ill CC Docket 8'-313 uaiD. abe 1aiIIorica1 prioe
IDIIIbod wu doae 10. correct m-aured priceI for c...... ov. time ia repIatory rulaI ADd procedurII•

.,~lNOll".. ot",..o.NtI RlIlMuIcilll. CC Docbt 87-313, Mach 12. 1990. AppeDdiz D""
SMx»ttl RqqrI GIfIl OrtIR, CC Docket 17-313. October 4. 1990, AppeBdi. D.

,I, ¥, .
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corrcspondenc:c provides some confirmation that-at the level of aggregation of the entire

firm-the historical price method and the direct TFP method yield similar.results. as they

should under the principles' of duality.46

In summary. although economic theory suuests that prices and quantities can be

used symmeaically to calculate productivity growth, there are serious practical concerns with

historical price-based methods in these circumstances. Price-based methods can replicate

accurately the outcome of historical regulation on prices and can determine an X that will

assure customers that real price ~rowth will be slower under price re~ulation than it had been

under the historical regulatory regime. However, to give economic support to the historical.

price method requires (i) that prices be adjusted to undo the multitude of regulatory chanica

over time and (ii) that the analysis be undertaken at the level of the total finn rather than
, .

interstate services or individual services. 47 When that analysis is undertaken, we see that

the historU:al price method yields approximately the same historieai value of the X-Factor as

obcained from the direct measurement of n:P growth based on input and output quantities.,

.. NoIe .. ifdie lIIIact IUD poia& ..__ of 1M iDput price ti......·wwe .ddIcl to Dr.am..-'. TP'P c:Ii.«- till, 1M QOI'r ., .......... 1M dinot IDd dual ..i.... of baduary
peC'CIIIctiVity ....ad if ppeII'. This r.:t u.a- that ora1y 1M loa.... ldj-...a& for cWrweDc:u ill iDput price
powda I'IMI • .-ri=lIy zoro-iJ caa';...l with both .. empiric:al evi-.c. _ tbe implicaaioaa of dualky•

., NoM dIM ......... of the biItoriCll productivity offMc buId OD carrier ICCCII prieM propored ill dIia
Docbc do DOt P'" lIUCb aupport hecau. they are UIldertIkeo for ODly a sublet of tba LEe'. lervicaa.
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ParaaraPhs 94-95 of the FFN note that a consumer productivity dividend (CPO)

wu originally added to the historical X factor (calculated prior to price regulation) to ensure

that customers benefited from the anticipated increase in the rate of growth of TFP stemming

from the adoption of price cap regulation. The FFN men asks if a CPQ should again be

added to an historical X factor measured over a period in which price' cap regulation were in

force. There ate at least two reasons why......irrespective of the announced level of the

productivity offset-a continued or additional CPO is not warranted. First, adding a CPD to

an historical X factor measured over a period that includes price cap regulation would

effectively doub1cHxlunt expected productivity gains from regulatory reform. second,

interstate price caps are currently approximately 2.5 percent lower than would otherw'

have been because of the 0.5 percent CPD put in place at the beginninl of price cap

regulation for LEes. It is unclear why a shift to an improved form of regulation in th

would continue to yield additional efficiencies in the future. One might think that aon

reduction in prices should be required to match a one-time reduction i~ costs. from im

reaulation. However, because it is built in as part of the productivity offset, the inters

CPO automatically increases over time. Indeed. since 1991, some five, years of a CPD'aM

embedded in the LEes' current rates.

VU. CONa.USION

Three impol1ant amu of Commission concern arc addresSed in this study. First,

evidence reprdiDa the lilapitude and uncertainty of the measured input pricediff.eimal in

a price cap plaD suaests that point estimates calculated over a relativdy shortpcriodof time

are too unreliable to support their use in a mechanical formula. If a'productivity target were

increased to account for thepost-divestiture difference in LEe and U.S, input price growth,

the LEes would bedaubly penalized when interest rates belin to rise and LEe input prices

begin to rise more rapidly than those of the U.S. as a whole.

Second, use of historical TFP measures to determine the productivity offset in the

price adjustment formula is reasonable. Productivity growth must be calculated at the level of
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the entire finn. Efforts to calculate sc.rvice-spccific productivity IfOwth are miquided

because the production function for telecommunications services is not separable for

interstate and intrastate services, for regulated and nonregulated serVices, or for finer

disauregate$ of services. It is not possible to estimate service-specific TFP growth.

Similarly. adjustments to total finn measures of productivity growth to account for

differential output growth or contribution by service are also improper because there is no

underlying difference in productivity growth rates across services for these adjustments to

approximate.

Third. while calculating productivity growth from price or earnings data is

possible in theory. it is more academic than practical. The Historical Revenue method

requires that accounting measures of earnings and depreciation correspond to economic

concepts and that price cap I'elulation have been applied correctly and consistendy over the

historical period. Similarly, the Historical Price Method requires that the price data be

adjusted to bcp measured economic earnings constant, and errors in those adjustments are

likely to have a lUlU effect on measured TFP growth than when direct, quantity-based

measures of productivity growth are calculated. But the main drawback to both apptoadles

is that-despite appearances-they cannot produce meaningful productivity growth measures

for LEe interstate services. Productivity growth for LEe interstate services calculated by

these methods entails tacit assicnmcnts of fixed common costs to particular services, so that

the resulting measure of productivity growth is as arbitrary as the undefined concept-the

productivity growth of a subset of services connected through flXed.common costs-it

attemptS to quantify. Such measures have no theoretical. support in economics and can play

no useful role in the measurement of productivity lrowth to set the parameters of a price cap

plan.

\
I
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Accachrnent A
Pag.10f4

REGRESSION: TEL9HOH1! INPUT PRICE GROWTH - CHRISTENSEN 1 DATA

LI!C Iftput U.S. Input DIwetMu.. ......,.. Permanent Shift HypolhMis (Bush-UreDky)
PrIce Prtce BInary IIub UCII 1110-2 ConItanC ~.OO27

-~ c... c-. IUDm ..... Dummy Std Err of y EIt 0.0347
~ B C E 0 IE RSqua'-CI 0.4322

1Qoii 3.2-" -1.0% 0 2.68% 0 No. of ObMNMion. ..
1i50 5.1% 6.3% 0 2.82% 0 Deg..... of Freedom .w
1951 8.8% 7.9% 0 2.ae% 0 USIPr DilleSCiture Moody
1952 8.8% 1.2% 0 2.86% 0 XCoefficient,s) 0.3lIQ2. -0.0571. O.lS'8t
1953 2.4% 3.7% 0 3.20% 0 Std Err of Coef. 0.2338 0.0152 0.2013
1554 1.9" 0.8" 0 2.10'% 0
1955 5.4% 6.•" 0 3.01% 0 t-8t8tl1ic 1,.aU -3.8142 3.1007
1958 1.7% 0.7% 0 3.31% 0
1957 ·1.1% 3.7% 0 3.18% 0 F-atIItIc 10.1512
1958 3.3% 0.5% 0 3.'7IIJ' 0 (UO)
1959 5.4% 7.0% 0 4.31" 0
1960 •.2" ~.•% 0 •.41% 0
1901 3.1% 3.6% 0 4.35" 0 T~ Shift HrpcMh••1II
1962 2.2% 4.4% 0 4.33% 0 C~ ~.aoe,

1~ 1.0% 3.8% 0 4.zt% 0 Std En of y Eat 0.0308
1964 6.0% 4.5% 0 4.40" 0 RSquaNd 0.5800
1Sla5 O.S% 5.7% 0 4...." 0 No. of 0bMrv8llona U
1966 1.'% 4.1% 0 5.13" 0 DIIg,... of FMedorn 31
1967 1.K 2.0% 0 5.51% 0 US IPr OivutIure MooIiy 1990-1H2
1. 4.2% 4.4% 0 8.111" 0 XCoeftIcIInt(a) 0.3208 ~.OU1 0.7174 0.0740
1969 2.1" 3.7% 0 7.03" 0 Std En of Coef. 0.2OU 0.0151 0.1877 0.0220
1970 3.8" 3.3" 0 8.IM" 0

.
1871 4.2" IU" 0 7.39% 0 t-Smtisic 1.5392 -5.3981 3.8225 3.3851
1872 8.0% 7.2% 0 7.21% 0
1973 0.•% 6.3% 0 7.44" 0 F-ItdItIc 12.4114
197. 5.9% 4.2% 0 1I.S7% 0 (4,39)
1175 14.2% 9.4% 0 II.U% 0
1976 10.7% 9.1% 0 8.G% 0
19n 8.1% 8.• 0 8.02% 0
1m 7.'" 7.• 0 8.73% 0
1919 7.2% 8.2% 0 9.13% 0,. 14.6% 6.6% 0 11.14% 0
1111 11.'" 9.8% 0 14.11% 0
1&12 12.1% 3.7% 0 13.19% 0
1983 12.1% 5.8% 0 12.IM% 0
1984 1.8% 7.4" 1 12.71% 0
1HS 0.1% 4.0% 1 11.37% 0,. 1.3% 3.8% , 9.02% 0
1817 1.7" 3.1% 1 1.3'" 0
1988 .:i.2" 4.4% 1 9.71% 0
1989 .3.7% 4.'% 1 8.21% 0
11iO 11.'" 4.2% 1 9.32% 11., 1.3% 2.9".41 1 8.77% 1
1it2 4.•" 5.1% 1 8.14% 1

Sourca: cc: DocUt SM-1. flrlt Ret:MIIIud Older, I'eIeaMd AprI7. 1_. Appendix F. ChriMenMn AftIdavit D8lII



12/15/95 86:47 MEDIATEL FAX SERVICE->U S WEST/Judy Brunsting
DEC 15 '95 09:45 USTA

DEC 15 '95 07:~~8M

396 P39

REGIU!SSION: TI!UJtHONE INPUT PRICE QROW1'H· CHRiSTENSEN 2 DATA

V'" on PtI'II'l""'" ShIft Hypottweill(~)
LSC Input U.S. Input DlwMItIn .....,.. Constant -o.0CM8..,.. Prtoe 8Icwy Pub UtiI 11to-z Std Err of V Est 0.0308

-'taa- c...., ca.. . DIamIIW .... ~ RSq.... 0.4440
A B C D I! F No. of ObIervations 33

1960 2.4% 1.7% 0 4.41% 0 DeQrMa of FreedOm 28
1961 4.0% 2.1% 0 4.35% 0 USIPt 0lwaIit&n ~
1962 3.1'" 4.5% 0 4.33% 0 X CoeftIcIent(a) 0.3140 -0.0410 0.5714
1i83 4.9% 3.9% 0 4.21% 0 SUi !tr of Coef. 0.3171 0.01" 0.2350
1&04 2.4% 5.4% 0 4.~ 0
1915 2.4% 4.4% 0 4.41% 0 t-statlatlc 0.•78 -3.3365 2.~

1. 1.S% 5.5% 0 5.13% 0
1987 5.0% 208% 0 5.51% 0 F-Itatildc 7.7208
1911 8.1% 1504% 0 6.1.% 0 (3.28)1. 2.7% 4.0% 0 7.03% 0
1970 4.0% 3.2% 0 8.04% 0
1971 5.5% 8.1% 0 7.31% 0 T...poNry ShIftHy.-a
,.72 7.8% 6.0% 0 7.21% 0 eon.t.nt -0.0111
1973 8.6% 8.6% 0 7."% 0 Std Err of V Est 0.0247
1974 4.8% 4.2% 0 1.57% 0 RSq....a O.IIA
1i75 9.3% 8.5% 0 I.U% 0 No. of ObMrvations 33
1978 '.2% 51.2% 0 8.43% 0 DegrwIl of F,...., II
1977 4.'% 7.3% 0 8.0Z% 0 USIPr DiveIItIiI&d Moody 1110-1_
1S178 7.3% 7.0% 0 8.73% 0 X CoefIiGiInt(S) 0.2774 -0.0752 0.1118 0.0731
1971 2.9% 7.7% 0 8.13% 0 S1d Err of Coef. 0.254t 0.0133 0.1803 0.0177
1980 6.9% 1.0% 0 11.84% 0'., 11.0% 9.5% 0 14.17% 0 t-5tMlatic 1.0111 -5."77 3.&,.. •.14.23
1H2 9.3% 3.1% 0 13.71% 0
1M3 13.7% 8.2% 0 12.04% 0 F-st8tIIIIc 13.3067
'iI' 1.1% 15.1% 1 12.71% 0 (4.21),. 0.1% 4.~

, 11.37% 0
HI. '.3% 3.8% 1 9.02% 0
'te7 1.7% 3.2% 1 SI.3ftt 0
1_ -3.2% 4.6% 1 SI.71% 0,. -3.7% 4.2% 1 SI.2I% 0
HIIO 11.9'" 4.3% 1 9.32% ,
1981 U% 2.9% 1 8.77% 1
1982 4.4% 5.1% 1 8.14'" 1

SourQl: CC: Docket "", First RAIpoIt and Otdet. ReIN... Aprtl7. ,-' AppMdix F. HERA Data
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REGRESSION: INPUT PRICE DlFR!IeNTIAL - CHRISTENSEN 1 DATA

LBc.uS Permanent Shift Hypothesta (.....h-U....ky.
Input DIY_ MaoIIYa Conatant -0.0157
Price IIInaIy P..Uti. 1tM-2 Std Err of Y Est 0.0375

~ QqtwIb 0wBr ... D~ RSquared 0.1702
A B C D E No. of ObHrvations 44

194& 4.2% 0 2.eftI 0 Oeg..... of FnMdOm 41
1950 -1.2% 0 2.82% 0 OIvedtu... Moody
1951 0.9% 0 2." 0 X COefficient(I) -0.0440 0.3464
1iS2 7.4% 0 2.~ 0 Sid Err Of Coet. 0.0155 0.1944
1953 -1.3% 0 3.20'% 0
1954 1.3% 0 2.~ 0 t-StatIstIc -2.8330 1.7818
1855 -1.2% 0 3.~ 0
1958 1.0% 0 3.38% 0 F-8tIItiMic 4.2036
1957 -4.1% 0 3.81% 0 (2.~1)

1951 2.1% 0 3.781C1 0
1959 -1.e% 0 4.31" 0
1980 4.1% 0 4.41% 0 T_....ry Shift HypolhMia
1961 0.3% 0 4.36% 0 Con8tInt -0.0184
1982 -2.2% 0 4.33% 0 Std Err of Y Est 0.03044
1983 -2.8% 0 4.28% 0 RSquared 0.3179
1964 1.5% 0 4.40% 0 No. of ObIeNations 44
1965 -5.2% 0 4.41% 0 Degreee of FI'Hdom 40
1966 -3.5% 0 5.13% 0 DIvMt.ibn Moody 1990-1992
1987 -0.1% a 5.51% 0 X CoefIcient(I) -0.0701 0.4046 Q.D721
1_ -0.2% 0 8.11% 0 Std Err of Coef. 0.0188 0.1796 0.0245
1989 -1.6% 0 7.03% 0
1970 0.6% 0 1.04% 0 t-S~ -4.1737 2.2527 2.9429
1971 -2.6% 0 7.3ft 0
1972 0.8% 0 7.21% 0 F-M8tiltlc 8.2128
1973 -5.7% 0 7.""% 0 (3.40)
1974 1.7% 0 8.57% 0
1975 4.8% 0 8.83% 0
1976 1.8" 0 1.43% 0
1977 -2.5% 0 1.02" 0
1978 -0.2% 0 8.7ft 0
1979 -1.0% 0 9~ 0
'880 • 8.0% 0 11.94% 0
1981 1.7% 0 14.17% 0
1982 8.4% 0 13.7K 0
1913 7.2% 0 12.04% 0
1914 -5.8% 1 12.71% 0
1985 -3.8% 1 11.37% 0
1918 -2.5% 1 9.01% 0
1987 -1.4"- 1 9.31% 0
1888 -7.8% 1 9.71% 0
1988 -7.8% 1 9.211% 0
1980 7.7% 1 &.32% 1
1991 -1.8% 1 8.77% 1

. ~992 -0.7% , '.14% 1

sowce: CC: Docket 84-1. Finat Report and Order. R.....AptiI7. 1911. Appendix F. ChriatenHn AfIktavIt Data
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REGRESSION: INPUT PRICE DIFFERENTIAL - CHRISTENSeN 2 DATA

LEC.us Y!eldon P"""'" Shift HypothMie (Buah-UretIIky)
Input DiYMtitu... Moody'. Constant -0.0251
Prtce 8IMrY Pub Uti 1-.2 Std Err of Y Est 0.0327

YJW_ Gf'OlIdb DJIIMJY. .80.... D"",",~ R Sq..-.cl 0.1848
A B B 0 E No. of ObuNationt 33

1860 0.7% 0 4.41% 0 Degntu of Freedom 30
1Q61 1.1% 0 4.35% 0 DlVedtUre Moody
1982 -1.4% 0 4.33% 0 X Coefficient(s) .0.0338 O.~19

1963 1.0% 0 4.26% 0 Std err of Coef. 0.0135 0.2200
1964 -3.0% 0 4.40% 0
1966 -2.0% 0 4.48% 0 t~ -2.4835 1.5543
1966 -4.0% 0 5.13% 0
1887 2.2% 0 5.51% 0 F-stMiItJc 3AOO1
1. -0.3% 0 6.18% 0 (2,30)
1988 -1.3% 0 7.03" 0
1~70 0.8% 0 8.04" 0
1971 -0.1% 0 7.39% 0 T.....ponyy ShIft HypolhM18
1972 1.6% 0 7.21% 0 Conant -0.0325
1973 -2.0% 0 7.44% 0 Sid Err of Y Eat 0.0275
1974 0.6% Q 8.57% 0 R SQuared 0.43I!
1975 0.8% 0 8.13% 0 No. of ObuNatlonl 33
1978 0.0% 0 8.43% 0 0egrMa of Freedom 29
1977 -2.5% 0 8.02% 0 DivMtiture Moody 18fi1().1_
1878 0.3" 0 8.73% 0 X CoefIcient(I) -0.0588 0.4380 0.0714
1979 -4.8% 0 9.83% 0 Std Err of Coef. ·0.0135 0.1874 0.0187
1980 -0.1% 0 11.84% 0
1981 1.5% 0 14.17% 0 t-staliltic -4.4281 2.~ 3.6289
1982 6.2% 0 13.78'% 0
1983 7.5% 0 12.04% 0 F...... 7.5787
1884 -4.7% 1 12.71% 0 (3,29)
1985 -3.8% 1 11.37% 0
1. -2.5% 1 9.02% 0
1987 -1.5% 1 803M' 0
1918 -7.8% 1 8.71% 0
1988 -7.9% 1 8.28% 0,. 7.6% 1 9.32% 1
1991 -1.8% 1 8.7'7lH. 1
19&2 -0.7% 1 8.14% 1

Source: CC: Docket 94-1, Firat Report and Order. Rei..... April 7. 1995. Appendix F, NeRA Oala
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COMPETITIVE ACCESS PROVIDERS - Summary by State and City as of 11'95

State City Competitor· Existing Competitor· Planned
1) Arizona Phoenix Teleport Comm Group (TCG)

IntelCom Group (ICG)
GST Telecom
Electric Lightwave (EU)
MFS Communications (MFS)

Tucson Amer. Comm. Srvs. (ACSI)
Brooks Fiber Comm.
GST Telecom

2) Colorado Color. Springs ICG
Denver ICG MClmetro

TCG
MFS

Boulder ICG MFS
TCG

3)Iclaho Boise Phoenix FiberLink of Idaho
4) Iowa Des Moines McLeod

Cedar Rapids McLeod
5) Minnesota Minneapolis MFS

Paragon Cable/ Fibrcom
6) Montana
7) Nebraska Omaha TCG
8) New Mexico Albuquerque ACSI

Brooks
GST Telecom of NM
Phoenix FiberLink of NM

Las Cruces GST Telecom of NM
Farmington GST Telecom of NM
Santa Fe GST Telecom of NM

9) No. Dakota
10) Oregon Portland Ell MClmetro

Paragon Cable MFS
Pacnet Digital Direct

11) So. Dakota
12) Utah Salt Lake City Ell Phoenix FiberLink of Utah

Qwest Communications
13) Washington Seattle TCG MClmetro

MFS
Ell

Spokane FiberLink/Tel-West
14) Wyoming

• This information represents publicly available information collected by U S WEST
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STATUS OF LOCAL EXCHANGE SERVICE COMPETITION
(AS OF NOVEMBER 1995)

STATE: DECISION TO HAVE ANY ACTIVE NOTES:
PERMIT COMPANIES COMPETITION
COMPETITION APPLIED TO

COMPETE?
Arizona July 1995 Yes Not yet Rules not yet in place. Industry

workshops concluded.

Colorado May 1995 Not yet Competition set to begin July 1996.
Industry workshops in progress.

Idaho Prohibited Competition not allowed for
customers with less than 5 lines.

Iowa May 1995 Yes Not yet Local interconnection tariff filed;
hearings scheduled January 1996.

Minnesota August 1995 Not yet Rules docket in progress. Industry
workshops in progress.

Montana Not prohibited Competition not yet being
considered.

Nebraska Not prohibited Currently under consideration.
Industry workshops in progress.

New Mexico 1995 Companies serving less than
100,000 lines are exempt from
competition.

North Dakota No regulatory Competition not yet being
barrier. considered.

Oregon 1993 Yes Not yet Certification order pending;
expected by end of year 1995.

South Dakota Yes No actions have been taken yet.

Utah 1995 Yes Contracts must be developed
between firms. Local
interconnection tariff filed;
hearings scheduled January 1996.

Washington 1994 Yes Yes Active local competition. October
1995 order for interim
arrangements; final local
interconnection tariff July 1996.

Wyoming 1995 Rules not in place yet. Local
interconnection tariff filed
September 1995; pending approval.
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Federal Communications Commission
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1919 M Street, N.W.
Washington, DC 20554

Reed E. Hundt
Federal Communications Commission
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Washington, DC 20554
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Washington, DC 20554
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Washington, DC 20554
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Washington, DC 20554
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Federal Communications Commission
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Washington, DC 20554

Susan P. Ness
Federal Communications Commission
Room 832
1919 M Street, N.W.
Washington, DC 20554

Regina M. Keeney
Federal Communications Commission
Room 500
1919 M Street, N.W.
Washington, DC 20554

Les Selzer
Federal Communications Commission
Room 500
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Washington, DC 20554
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Industry Analysis Division
Common Carrier Bureau
Room 500
2033 M Street, N.W.
Washington, DC 20554
(Diskette)

International Transcription
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Suite 140
2100 M Street, N.W.
Washington, DC 20037

Steven Spaeth
Federal Communications Commission
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1919 M Street, N.W.
Washington, DC 20554
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